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Claim Name Okanogan County Amended 
 Book Page Book Page 

BLM ORMC 
Serial Number 

GD 3 75 2392 92 598 106383 
GD 4 75 2393   106384 
GD 5 75 2394   106385 
GD 6 92 592   134687 
GD 7 75 2395 92 599 106386 
GD 8 75 2396   106387 
GD 9 75 2397 92 600 106388 
GD 11 75 2399 92 601 106390 
GD 13 75 2401 92 602 106392 
GD 15 75 2403 92 603 106394 
GD 17 75 2405 92 604 106396 
GD 19 75 2407 92 606 106398 
GD 21 75 2409 92 607 106400 
GD 23 75 2411 92 608 106402 
GD 25 75 2413 92 609 106404 
GD 32 77 1408   110084 
Tex 6 75 2189   106411 
Tex 7 75 2190   106412 
Roo 1 75 2204 92 610 106426 
Roo 3 75 2206 92 612 106428 
Roo 5 92 594   134689 
Roo 7 75 2210   106432 
Roo 9 75 2212   106434 
Roo 12 75 2215   106437 
Roo 13 75 2216   106438 
Roo 15 85 562   128360 
Roo 16 85 564   128361 
Roo 18 85 568   128363 
Roo 19 85 570   128364 
Gap 2 77 2795   109518 
Gap 3 77 2797   109519 
Gap 4 77 2799   109520 
Gap 5 77 2801   109521 
Gap 6 77 2803 92 614 109522 
MAG 5 92 540   134635 
MAG 6 92 541   134636 
MAG 7 92 542 155 2819 134637 
MAG 8 92 543   134638 
MAG 9 92 544 155 2820 134639 
MAG 10 92 545   134640 
MAG 11 92 546 155 2821 134641 
MAG 12 92 547   134642 
MAG 13 92 548   134643 
MAG 14 92 550   134645 
MAG 14 Fraction 92 551   134646 
MAG 15 92 552   134647 
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 Book Page Book Page 

BLM ORMC 
Serial Number 

MAG 16 92 553   134648 
MAG 17 92 554   134649 
MAG 18 92 555   134650 
MAG 19 92 556   134651 
MAG 20 92 557   134652 
MAG 20 Fraction 92 558   134653 
MAG 21 92 559   134654 
MAG 22 92 560   134655 
MAG 23 92 561   134656 
MAG 24 92 562   134657 
MAG 25 92 563   134658 
MAG 26 92 564   134659 
MAG 27 92 565   134660 
MAG 28 92 566   134661 
MAG 29 92 567   134662 
MAG 30 92 568 95 3620 134663 
MAG 31 92 569 95 3621 134664 
MAG 32 92 570 95 3622 134665 
MAG 33 92 571 95 3623 134666 
MAG 34 92 572 95 3624 134667 
MAG 35 92 573 95 3625 134668 
MAG 36 92 574 95 3626 134669 
MAG 37 92 575 95 3627 134670 
MAG 38 92 576 95 3628 134671 
MAG 39 92 577 95 3629 134672 
MAG 40 92 578 95 3630 134673 
MAG 41 92 579 95 3631 134674 
MAG 42 92 580 95 3632 134675 
MAG 43 92 581   134676 
MAG 44 92 582 98 437 134677 
MAG 45 92 583 98 438 134678 
MAG 46 92 584 98 439 134679 
MAG 47 92 585 98 440 134680 
MAG 48R Doc.# 3017475   154996 
MAG 49R Doc.# 3017476   154997 
MAG 50 92 588   134683 
MAG 51 92 589 95 3633 134684 
MAG 52 92 590 95 3634 134685 
MAG 53 92 591 95 3635 134686 
Katie 1 104 0717   144759 
JR 6 123 2568   147550 
JR 8 123 2570   147552 
JR 9 123 2571   147553 
JR 10 123 2572   147554 
JR 11 123 2573   147555 
JR 12 123 2574   147556 
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Claim Name Okanogan County Amended 
 Book Page Book Page 

BLM ORMC 
Serial Number 

JR 13 123 2575   147557 
JR 14 123 2576   147558 
JR 15 123 2577   147559 
JR 16 123 2578   147560 
JR 17 123 2579   147561 
JR 18 123 2580   147562 
JR 19 123 2581   147563 
JR 20 123 2582   147564 
JR 21 123 2583   147565 
JR 22* 123 2584   147566 
JR 23* 123 2585   147567 
CJ 2 106 1597   145441 
CJ 5 106 1600   145444 
CJ 6 106 1601   145445 
CJ 7 106 1602   145446 
CJ 8 106 1603   145447 
CJ 9 106 1604   145448 
CJ 10 106 1605   145449 
CJ 11 106 1606   145450 
CJ 12 106 1607   145451 
CJ 13 106 1608   145452 
CJ 14 106 1609   145453 
CJ 15 106 1610   145454 
CJ 16 106 1611   145455 
CJ 17 106 1612   145456 
CJ 18 106 1613   145457 
CJ 19 106 1614   145458 
CJ 20 106 1615   145459 
CJ 21 106 1616   145460 
CJ 22 106 1617   145461 
CJ 23 106 1618   145462 
CJ 24 106 1619   145463 
CJ 25 106 1620   145464 
CJ 26 106 1621   145465 
CJ 27 106 1622   145466 
CJ 28 106 1623   145467 
CJ 29 106 1624   145468 
CJ 30 106 1625   145469 
CJ 31 106 1626   145470 
CJ 32 106 1627   145471 
CJ 33 106 1628   145472 
CJ 34 106 1629   145473 
CJ 35 106 1630   145474 
CJ 36 106 1631   145475 
CJ 37 106 1632   145476 
CJ 38 106 1633   145477 
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 Book Page Book Page 

BLM ORMC 
Serial Number 

CJ 39 106 1634   145478 
CJ 40 106 1635   145479 
CJ 41 106 1636   145480 
CJ 42 106 1637   145481 
CJ 43 106 1638   145482 
CJ 45 106 1640   145484 
CJ 46 106 1641   145485 
CJ 47 106 1642   145486 
CJ 48 106 1643   145487 
CJ 49 106 1644   145488 
CJ 50 106 1645   145489 
CJ 51 106 1646   145490 
CJ 52 106 1647   145491 
CJ 53 106 1648   145492 
CJ 54 106 1649   145493 
CJ 55 106 1650   145494 
CJ 56 106 1651   145495 
CJ 57 106 1652   145496 
CJ 58 106 1653   145497 
CJ 59 106 1654   145498 
CJ 60 106 1655   145499 
CJ 61 106 1656   145500 
CJ 81 106 1676   145520 
CJ 103 106 1698   145542 
CJ 113 106 2531 123 2720 145552 
CJ 116 106 2534   145555 
CJ 117 106 2535   145556 
CJ 122 Doc.# 3012493   154587 
CJ 123 Doc.# 3012494   154588 
CJ 124 Doc.# 3012495   154589 
CJ 125 Doc.# 3012496   154590 
CJ 126 Doc.# 3012497   154591 
CJ 127 Doc.# 3012498   154592 
CJ 128 Doc.# 3012499   154593 
CJ 129 Doc.# 3012500   154594 
CJ 130 Doc.# 3012501   154595 
CJ 131 Doc.# 3012502   154596 
CJ 148 Doc.# 3012511   154605 
CJ 149 Doc.# 3012512   154606 
CJ 150 Doc.# 3012513   154607 
CJ 164 Doc.# 3012527   154621 
CJ 165 Doc.# 3012528   154622 
CJ 166 Doc.# 3012529   154623 
CJ 167 Doc.# 3012530   154624 
CJ 176 Doc.# 3012539   154633 
ARNO 1 19 259A 77 2859 28800 
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Claim Name Okanogan County Amended 
 Book Page Book Page 

BLM ORMC 
Serial Number 

BM #18 Lode 47 1452   66526 
BM #19 Lode 47 1453   66527 
BM #20 Lode 47 1454   66528 
BM #21 Lode 47 1455   66529 
BM #22 Lode 47 1456   66530 
BM #23 Lode 47 1457   66531 
BM #24 Lode 47 1458   66532 
BM #25 Lode 47 1459   66533 
KG 43 Lode 74 1652   104710 
KG 44 Lode 74 1653   104711 
KG 45 Lode 74 1654   104712 
KG 46 Lode 133 2492   149668 
KG 47 Lode 133 2493   149669 
KG 48 Lode 133 2494   149670 

 
 
OWNERSHIP INFORMATION: 
 
Crown Resource Corp. of Colorado 
c/o Crown Resources Corporation 
4251 Kipling Street, Suite 390 
Wheat Ridge,  Colorado,  80033 
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APPENDIX B 

GROUNDWATER MODELLING RESULTS BUCKHORN MOUNTAIN PROJECT 
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APPENDIX C 

MATERIAL SAFETY DATA SHEETS FOR CHEMICAL CONSUMABLES
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APPENDIX D 

SUMMARY OF WATER REQUIREMENT CALCULATIONS FOR THE MILL/TDF 
SITE 
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RECLAMATION PLAN 
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1.0 INTRODUCTION 

Crown Resources Corporation (Crown) proposes to develop an underground gold mine on Buckhorn 

Mountain approximately 3.5 air miles east of Chesaw, Washington with a satellite milling facility 

2 miles south of Chesaw.  The majority of the project will be developed on private land with some 

minor facility components and access roads on public lands.  The public lands include lands 

administered by the U.S. Forest Service (USFS) Okanogan National Forest (Tonasket Ranger 

District) and the Department of Natural Resources, (DNR) Washington (Figure 1).  This plan presents 

reclamation activities for final mine closure at the Buckhorn Mt. Mine Project. 

Crown will reclaim disturbance where conditions and current reclamation technology permit.  

Historic and current land uses include hunting, gathering, mineral exploration and extraction, logging, 

agriculture, residential development, timber sale, firewood gathering, grazing, and recreation.  The 

private land at the mill/TDF site has been dominantly used for agriculture and, in recent years, 

investment properties for home sites.  Management of the USFS land is guided by a land and resource 

management plan (RMP) developed by the USFS (USFS 1989).  The proposed mine plan is 

consistent with the goals and objectives of the USFS RMP as amended by the Spokane Resource 

Management Plan Record of Decision (ROD) (BLM 1987).  The ROD states that all operations 

associated with mining development shall adhere to 43 CFR 3809 and 3802 which requires 

reclamation of all mining operations and compliance to air and water quality state and federal 

standards.  The goal of reclamation is to return the site to a productive post-mining condition 

following closure and decommissioning. 

Reclamation plans with regard to mining activities are discussed below as they pertain to road 

building, concurrent reclamation, interim reclamation, and final reclamation of the disturbed areas.  

Reclamation plans presented here are, to the extent applicable and appropriate, based on 

recommendations contained in the BLM Solid Minerals Reclamation Handbook (BLM 1992). 

Water quality protection will be effective through the use of appropriate best management practices 

(BMPs) for control of erosion, sediment transport and sediment collection, and by the revegetation of 

the majority of disturbed surfaces. 
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Reclamation will be completed on both private and public lands.  Key facilities to be reclaimed 

include: 

• Mine portal and ventilation areas 

• Mill/TDF and ancillary facilities area 

• Access roads 

• Power line corridors 

• Monitor wells 

The area surrounding the proposed mine supports forest plant communities typically found in north 

central Washington.  Almost all of the area immediately surrounding the mine site has been disturbed 

by historical timber harvesting and drill road construction.  Many of the drill roads have been recently 

recontoured and reseeded and are currently being monitored for vegetative success.   

The surface reclamation of the mine site area of disturbance will entail plugging of the primary portal, 

the ventilation portal and the ventilation shaft followed by final recontouring and revegetation.  The 

reclamation species mix will provide soil stabilization and erosion protection until the site is 

recolonized through natural invasion from surrounding timber stands.  The vegetation in the mine 

area is described by Bio-Resources, Inc. (1995), and A.G. Crook (1992 and 1993), as largely 

consisting of the following plant associations: 

• Pseudotsuga menziesii (Douglas-fir)/Physocarpus malvaceus (Ninebark) 

• Abies lasiocarpa (Subalpine fir)/Linnaea borealis (Twin-flower) 

• Pseudotsuga menziesii (Douglas-fir)/Calamagrostis rubescens (Pinegrass). 

• It is expected that planting the above listed plant associations at the mine site will 
return it to those communities which the general area currently supports. 

• Vegetation within the mill/TDF site consists of lowland grasses with sparse 
Ponderosa Pine and local stands of Douglas Fir in the lower areas. 
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In order to be successful, in the most cost-effective manner, reclamation planning must be initiated 

during the mine facility design phase and must continue until the appropriate success criteria are 

achieved.  The plan must be flexible enough to accommodate potential changes in the mining 

operation over time.  The current mining plan is for minimal surface disturbance by the use of 

underground mining methodology and the underground disposal of waste rock for backfill material 

instead of surface disposal.  Both cemented backfill and uncemented backfill will be placed in the 

mine during operation to minimize surface disturbance related to subsidence.   

1.1 Post Mining Land Use 

The post mining productive land uses for the mine site will be hunting and gathering, timber harvest, 

wildlife habitat, grazing, recreation, and mining.  These proposed uses are consistent with the USFS 

RMP as amended by the Spokane Resource Management Plan Record of Decision (ROD) 

(BLM 1987).  Post project use of the mill/TDF site may be grazing. 

1.2 Reclamation Schedule 

Reclamation activities will be scheduled to occur as soon as practical after the mining activities are 

completed, thus minimizing erosion on exposed surfaces and sediment contribution to surface waters.  

In general, reclamation will be timed to take advantage of optimal climatic conditions.  Final grading, 

drainage, and sediment control establishment will occur over the late spring and summer months.  

Seedbeds will be prepared in later summer or early fall just prior to seeding.  Seeding will be 

completed in mid-late fall in order to take advantage of winter and spring moisture.  If seeding is not 

completed prior to the onset of winter, or if fall seeding is unsuccessful, early spring seeding could 

occur as an alternative.  Isolated ecological islands will be created from restored and transplanted 

shrubs and trees.  The remainder of the area will be reclaimed using the established seed mixture. 

Many of the reclamation activities can not occur until near the time of final mine closure.  Areas such 

as the underground workings and surface facilities will remain active until mine closure.  However, 

during the anticipated life of the project, interim and concurrent reclamation will occur to reduce 

erosion and the potential for off-site degradation. 



 Appendix E 
July 2003 -4- 023-2002 
 

I:\02\2002\0400\0402\0232002.0402.07973.DOC Golder Associates 

1.2.1 Interim Reclamation 

Interim reclamation refers to reclamation efforts on lands disturbed during the course of the Mine that 

will be redisturbed during mining activities.  These lands while not at final reclamation contours will 

not be redisturbed for a significant time period and therefore require interim stabilization.  To reduce 

erosion and sedimentation during the life of the operations, disturbed areas will be temporarily 

revegetated.  Topsoil will not be applied to temporarily revegetated areas.  These areas will be 

broadcast seeded with an interim seed mixture.  Mulch and fertilizer may be added if initial seeding is 

unsuccessful.  The topsoil stockpiles, tailing pipeline berm and access road embankment will require 

interim reclamation. 

1.2.2 Concurrent Reclamation 

Concurrent reclamation refers to reclamation activities which can be carried on at the same time as 

ongoing mining activities.  Concurrent reclamation can be advantageously employed on disturbed 

areas that have served their purpose and are ready to be graded to final reclamation contours.  Such 

areas will include: 

• Disturbances associated with diversion ditches,  

• Areas disturbed during construction of the tailings pipeline corridor, 

• Any access roads that will not be needed for future activities. 

Tree and scrub seedlings will not be planted along the roadways out slope disturbances.  Natural re-

establishment of trees and shrubs should be adequate to meet revegetation standards within the long, 

narrow corridors.  Voluntary woody species reinvasion will be monitored through the active mining 

period.  If woody species density is not adequate to meet the standards, additional shrub and tree 

seedlings will be planted along the corridors. 

Where possible during the life of the project, disturbed lands will be reclaimed during ongoing 

mining operations. 
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1.2.3 Temporary Closure 

Although the proposed project will operate year-round, it is possible that conditions may be 

encountered during the life of the project that may require temporary shutdown of the operations.  

The primary concern during a temporary closure will be maintenance of the water control structures. 

The temporary closure plan is based on an economic shutdown of more than one year duration but not 

to exceed two or three years.  The following steps will be followed to ensure that the closure and 

subsequent restart activities will be accomplished in a timely and environmentally safe manner: 

• In the event of a temporary shutdown planned for more than one year, the 
appropriate regulatory officials in the USFS and Washington DOE will be 
promptly notified. 

• Inventories of petroleum products, explosive and other potentially hazardous 
supplies that will not be used during shutdown will be used at other sites, 
returned to suppliers, or disposed of in compliance to the appropriate regulations. 

• Concurrent reclamation will be implemented on areas not scheduled for 
additional disturbance. 

• Crown personnel will regularly inspect on-site shutdown monitoring and 
maintenance activities which will include: 

○ Maintaining access roads to all project facilities and monitoring locations.  

○ Diversion ditches and infiltration ponds will be inspected annually in the fall 
to ensure that spring runoff can be handled and that the systems continue to 
function properly after major storm events.  Maintenance will be performed 
as necessary. 

○ Appropriate sediment control measures will be implemented as necessary to 
control erosion from disturbed areas which cannot be finally reclaimed. 

○ Security and fire patrol of the facilities. 

• Appropriate monitoring inspection reports will be completed and submitted to 
appropriate state and federal regulatory agencies during the temporary closure 
period as required. 
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1.2.4  Final Reclamation 

Most reclamation activities will take place at the time of mine closure and will be considered “final” 

reclamation.  The areas to undergo reclamation at mine closure include: 

• The portal and ventilation areas, 

• The final tailings embankment face, 

• The sediment control ponds, 

• Access roads and any drill pads which will be needed until mining ceases, and 

• Mill/TDF and reclaims pond sites and associated areas of disturbance. 

Final reclamation will be implemented upon the completion of mining and exploration.  Final 

reclamation procedures are discusses below in detail. 
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2.0 GENERAL RECLAMATION PROCEDURES 

This section includes the general steps to be followed in reclaiming each of the disturbance areas. 

2.1 Soil Management 

Crown recognizes that soil resources, particularly topsoil materials, is a critical component of the 

revegetation plan and will enhance and speed recovery of the disturbed areas a valuable resource at 

the site.  Soil horizons will be stripped immediately following vegetation clearing from facility sites 

prior to construction.  This action will assure viable, handling and stockpiling of those soils will be 

completed to allow microbial activity upon redistribution to the degree practical.  Soil stockpiles will 

be reseeded with noxious weed-free mixed cover vegetation with an emphasis on the ability to root 

quickly and contain native species. 

Soil is defined as the A horizon within the soil solum.  The A horizon is the mineral horizon 

containing an accumulation of organic matter that has lost clay, iron, or aluminum with resulting 

concentrations of quartz or other resistant minerals of sand and silt size.  The A horizon will normally 

sustain plant growth.  Subsoil is defined as the B and/or C horizon within the soil solum.  The 

B horizon is characterized by the accumulation of clay, iron, aluminum, and humus.  The C horizon is 

the mineral soil horizon, excluding bedrock, which has weathered outside the zone of major 

biological activity (Buol, et al. 1981).  Soil and subsoil will be used as plant growth medium for final 

and concurrent reclamation. 

Topsoil is defined as the soil of the A and B horizons or referred to as all solum materials that will 

sustain plant growth.  Topsoil will be used to facilitate revegetation of areas disturbed by the mining 

operation. 

All soil and subsoil that can be practicably salvaged will be salvaged during land clearing activities.  

During construction or upgrading of roads, site preparation for the mine, tailings pipeline, sediment 

control structures, freshwater pond, mill area and parking lot, and tailing disposal and reclaim area 

excavation, the plant growth soil layer will be windrowed adjacent to the disturbed area or stockpile 

in strategic locations for visual shielding.  The soil will be reclaimed on an interim basis, and retained 

for replacement and revegetation at the time of final reclamation. 
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2.2 Fertilization 

Soil fertilizer will provide an initial source of nutrients for establishment of the various desired plant 

communities.  Fertilization will also provide a source of nutrients for the development of microbial 

communities which will ultimately perpetuate nutrient cycling and soil development.  The objective 

of soil fertilization is to provide a short-term nutrient supply to promote the establishment and growth 

of desirable plant species.  Subsequently long-term nutrient requirements will be satisfied through the 

development of natural nutrient cycling and plant communities that are not fertilizer dependent. 

Fertilization, particularly introduction of high nitrogen levels, may promote the invasion of weedy 

species.  Native species are generally adapted to low levels of available nutrients.  General 

fertilization guidelines will be used to evaluate the nutrient status of the material.  Prior to topsoil 

placement, the stockpiled materials will be tested for available nutrients to verify that vegetation can 

be established without fertilization.  If testing indicates that the soil does not have sufficient nutrients 

to maintain vegetation then the soil will be amended with fertilizer in order to facilitate the 

establishment of seeded species.  If fertilizer is required, care will be taken to avoid the establishment 

of a plant community which is dependent on high nutrient levels. 

2.3 Cultural Treatments 

Cultural treatments typically refer to soil-modification practices that create more favorable conditions 

to facilitate plant growth by: 

• Initiating and maintaining a stable soil system; 

• Reducing erosion of surface soils; 

• Increasing soil moisture and reducing evaporative losses; 

• Extending the season of seeding and moderating local microclimates; and, 

• Modifying microenvironments to create a more diverse plant community. 

Typical cultural treatments that can be used to facilitate plant community development include soil 

ripping, tilling, harrowing, seedbed preparation, mulching, and erosion control measures.  All mine 
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units which are compacted (i.e., roads, level surfaces on waste rock disposal areas, and surface 

facilities), will be deep ripped with bulldozer-mounted ripper bars or a chisel plow to a depth of 12 to 

18 inches to loosen the plant rooting zone, create an adhesive surface for the topsoil application, and 

incorporate fertilizer materials.  Deep ripping will increase infiltration by decreasing the bulk density, 

thus reducing run-off and erosion from the reclaimed slopes.  Scarification (shallow ripping to 8 to 

10 inches) will be conducted on mine units which do not have deep subsoil compaction.  Ripping on 

all reclaimed slopes will occur parallel to the contours where possible.  Ripping increases soil 

infiltration rates, soil water holding capacity and root permeability, thereby facilitating the 

establishment of perennial vegetation.  On steeper slopes that have subsoil compaction, ripping will 

occur perpendicular to the contours and a chain drag will be attached behind the ripper to eliminate 

furrows.  This will reduce erosion due to channelized flow.  Topsoil application on slopes will result 

in a loose soil surface that is a receptive seed germination environment. 

2.4 Erosion and Sediment Control 

Long-term erosion control will be achieved by revegetating exposed soils as quickly as possible and 

to the maximum extent practical.  Short-term erosion will be accomplished during mine operation by 

diverting surface water through diversion channels to infiltration ponds thereby eliminating excessive 

sediment transport from disturbed areas.  Sediment control structures will be placed as necessary in 

ditches and below unrevegetated slopes to aid erosion and sediment control.  Culverts will be used to 

convey flow beneath access and haul roads.  Catchment ditches will control storm water flow 

originating on the sites themselves.  Storm water will be directed through sediment control structures 

and traps that will be designed to detain flows originating from disturbed surfaces to allow 

sedimentation to occur behind the structures prior to infiltration into specially designed infiltration 

structures. 

Figures 2 and 3 show the locations of diversion ditches, sediment traps, and the flow direction of 

diverted waters at the mine and mill/TDF sites, respectively. 

Sedimentation ponds will be monitored at least once per month during the summer months and 

weekly during spring snowmelt and as necessary following large precipitation events.  Sedimentation 

ponds will be cleaned as necessary using a backhoe.  Sediment removed from the ponds will be added 

to the topsoil stockpiles.  
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Sediment controls and diversion channels will be constructed and made fully operational prior to 

beginning other surface disturbance activities.  Hay bales, silt fences, matting, and other sediment 

management practices will be used as necessary to aid in erosion and sediment control.  Only hay that 

is certified noxious-weed-free will be used in order to reduce the potential for establishment of 

invasive species.  Erosion and sediment control measures also include soil handling and grading 

techniques to enhance stability and reduce sedimentation, and revegetation practices to provide soil 

stabilizing vegetation cover adequate to minimize erosion. 

Measures to control runoff and sediment transport during operations and until vegetation has been 

successfully established include the following: 

• The disturbed area will be kept to a minimum at any given time through interim 
and concurrent reclamation. 

• Drainage structures constructed on access and haul roads will include properly 
installed channels with appropriate BMP’s such as, water-bars, cross drains, 
culverts, sediment traps and silt fencing. 

• Management practices such as check dams, dispersion terraces, and filter fences 
will be used during construction and operations. 

• Rapidly developing and sod-forming plant species may be included in the seed 
mixture to provide rapid stabilization. 

• Topsoil redistribution and revegetation will occur in the first appropriate season 
after cessation of mining. 

• Mulch (and tackifiers on hydroseeded areas) will be applied to aid in erosion 
control and moisture retention as necessary.  It is anticipated that mulch will be 
applied to topsoil stockpiles and slopes steeper than 2H:1V. 

• Revegetated areas will be protected from disturbance by placing signs and 
barriers to restrict traffic until vegetation is established. 

• Interim revegetation will be used to stabilize topsoil stockpiles. 

• Roads and water control structures will be maintained periodically as needed. 

• Grading during reclamation will be designed and conducted to minimize the 
potential for erosion.  Specifically: 
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• Reclaimed slopes will be inspected periodically.  Any rills and gullies that 
develop will be stabilized and revegetated by backfilling, hand compacting and 
seeding with the interim seed mixture. 

• Fill slopes and other potential sediment sources will be visually inspected 
throughout the operation to allow early detection of erosion and vegetation 
problems.  During critical runoff periods such as spring snowmelt, inspection of 
some layer fills and erosive areas will be on a more frequent basis. 

• Road grades have been designed such that natural drainage patterns are disrupted 
as little as possible. 

2.5 Grading and Stabilization 

Slopes will be shaped for reclamation upon completion of the active life of each project component.  

Depending on the type of material, erodibility, and the practical considerations of the mining process, 

overall slope grades will vary.  Grading will be accomplished using bulldozers, or as directed by the 

agencies, a backhoe.  

Loose faces of slopes which are accessible will be "walked" with a dozer to partially compact the 

surfaces prior to topsoil placement.  Haul and access roads to be reclaimed will be graded or have the 

edge berm pulled back prior to revegetation.  In addition, compacted surfaces, such as roads, parking 

areas and building areas, will be ripped or scarified as discussed in Section 2.3, prior to topsoil 

placement and revegetation.   

2.6 Revegetation 

2.6.1 Topsoil Application 

Prior to topsoil replacement, composite samples will be taken from each stockpile.  The samples will 

be analyzed for texture, organic material, pH, available macro-nutrients and available micro-nutrients.  

Topsoil will be placed on all reclaimed areas to provide growth medium for revegetation. 
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2.6.2 Species Selection 

The selection of appropriate grass and forb species for revegetation and appropriate sources of plant 

materials is a critical process which controls the function of the overall revegetation program.  All 

species included in the proposed seed mixtures will be adapted to the area.  Species selection is based 

on proposed land use, climate, and soil conditions.  Species selection will be reviewed by the USFS 

or DNR prior to final revegetation.  For USFS property it is proposed that the vegetation mix, 

inclding trees, shrubs, forbs and graminoids will conform substantially to Table 3.4-1B proposed in 

the Final Reclamation Plan of the Plan of Operations for the Crown Jewel Project (BMG 1996). 

Specific seed sources will be selected to ensure that the plants are adapted to the elevation, 

precipitation, temperature, and soil conditions present at the Buckhorn Sites.  Additionally, all 

disturbed areas at the mine site will have native tree and shrub transplants and seedlings planted. 

The species mixture chosen for revegetation is designed to provide a stable environment that will be 

capable of supporting pre-mining land uses.  All species selected for revegetation at the site will be 

adapted to low fertility environments.  Species that are adapted to low nutrient conditions are better 

suited to compete with aggressive weedy species during the critical plant establishment period.  The 

utilization of adapted species and careful fertilization techniques will ultimately result in a plant 

community composed of species that can survive lower nutrient conditions, yet out-compete 

aggressive weedy invaders that require higher nutrient conditions.  Seeds are available from suppliers 

in Washington State and seedlings from suppliers in the Pacific Northwest who specialize in 

reclamation.  Crown will obtain seeds from established seed supply companies which produce seed 

adapted to the conditions (elevation range of 3,000 to 5,000 ft MSL and average annual precipitation 

of 13 to 25 inches) at the Buckhorn Mt. sites.  If appropriate seed sources are not available, with 

adequate lead time, most seed distributors will collect appropriate seed sources as required for a given 

revegetation request. 

Data from the BioResources (1995) vegetation survey were used to develop the following interim 

revegetation species list.  Trees and shrubs will be planted where feasible, and an additional seed 

mixture of forbs and graminoids applied.  A list of trees, shrubs, forbs, and graminoids species to be 

included in revegetation are included below.  Also included are the planting or seed application rate.   



 Appendix E 
July 2003 -13- 023-2002 
 

I:\02\2002\0400\0402\0232002.0402.07973.DOC Golder Associates 

Species 
Scientific Name 

 
Common Name 

Plant 
(Stem/ac) 

Seed 
(lb PLS/ac) 

Trees    
Pseudotsuga menziesii Douglas-fir 162  
Acer glabrum Douglas maple 65  
Picea engelmannii Engelmann spruce 32  
Abies lasiocarpa Subalpine fir 33  
Larix occidentalis Western larch 33  
Shrubs    
Pachistima myrsinites Pachistima 130  
Linnaea borealis Twinflower 75  
Arctostaphylos uva-ursi Kinnikinnik 45  
Lonicera utahensis Utah honeysuckle 25  
Chimaphila umbellata Pipsissewa 30  
Spirea betulifolia Shiny-leaf spirea 30  
Vacinnium membranaceum Big huckleberry 10  
Physocarpos malvaceous Ninebark 40  
Shepherdia canadensis Russet buffaloberry 5  
Berberis Oregongrape 10  
Forbs    
Fragaria spp. Strawberry   
Antennaria racemosa Raceme pussytoes   
Lupinus spp. Lupine   
Achillea millefolium Yarrow  0.11 
Thalictrum spp. Meadowrue   
Arnica cordifolia Heartleaf arnica   
Clematis columbianum Rock clematis   
Forbs continued    
Epilobium angustifolium Fireweed  0.04 
Hieracium albiflorum White hawkweed   
Goodyera oblongifolia Western rattlesnake plantain   
Pyrola secunda One-sided wintergreen   
Smilacina racemosa Western solomonplume   
Viola spp. Violet   
Graminoids    
Calamagrostis rubescens Pinegrass   
Carex spp. Carex   
Festuca occidentalis Western fescue   
Pseudoroegneria spicata Bluebunch wheatgrass  5.60 
Bromus vulgaris Columbia brome   
Poa ampla/segunda Big bluegrass/Sandberg’s bluegrass  0.80 

 

Species are recommended because they are native to the Buckhorn Mt. area and will ultimately 

become the dominant herbaceous species on the revegetated areas.  However, these species are slow 
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to colonize and therefore are not recommended for use alone in revegetation seed mixtures where 

erosion control is the overriding concern in the first year or two of growth.  Therefore, species such as 

big bluegrass are included and provide excellent forge and is popular with upland game birds as 

nesting habitat.  Bluebunch wheatgrass is a cool season sod forming grass which will provide erosion 

protection in the early stages of revegetation.   

At least 15 percent of the species mix selected to provide immediate soil stabilization during 

reclamation will be species with higher palatability to wildlife. 

Seed mixes for the mill/TDF site will be developed with the assistance and approval of the DNR for 

application after recontouring. 

2.6.3 Seeding and Planting 

If possible, all seeding and planting activities will be conducted in the fall at the conclusion of 

regrading, placement of topsoil, fertilization, and seedbed preparation.  Seeding is most effective 

when completed prior to the period of peak precipitation.  If fall seeding is unsuccessful, areas will be 

re-seeded in the spring.  Tree and shrub seedlings will be planted in the fall and late winter/early 

spring to take advantage of soil moisture conditions. 

Seedbed preparation will be accomplished using rippers on the contour when feasible.  The surface of 

the prepared seedbed will be left relatively rough to create microsites to facilitate burial of seed and 

establishment of seedlings.  Seed will be broadcast with a cyclone-type broadcaster on accessible sites 

and by means of hand broadcasting on steep slopes.  The seedbed will be harrowed or dragged 

following seeding to ensure proper seed burial.  Broadcast seeding techniques will be used on all 

disturbed areas to create a more natural-appearing plant community.  Broadcast seeding disperses 

seed over the soil surface in a random pattern.  This provides a more natural-appearing plant 

community than drill seeding, which plants seeds in straight lines at fixed intervals.   

If possible, planting will take place in the fall to take advantage of late-fall and spring precipitation.  

If fall planting is not possible, seedlings will be planted in the spring as soon after snowmelt as 

practical. 
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2.6.4 Mulch Application and Surface Stabilization 

Mulch may be applied as needed to seeded areas immediately after seeding to facilitate plant-

community development and to protect the seeded areas from wind and water erosion until the plants 

have become established and stabilized the soil.  Mulch provides a favorable plant growth 

environment by maintaining effective soil temperatures to enhance germination, and by conserving 

moisture in the soil profile for plant use.  Areas which are difficult to reclaim may be mulched to 

facilitate plant establishment. 

Reseeded sloped surfaces are to be mulched with either wood-fiber hydromulch or straw mulch at a 

rate sufficient to preclude erosion and provide a suitable environment for plant establishment.  If 

wood-fiber hydromulch is used, tackifier may be added to assist in erosion control.  Certain areas may 

be stabilized with erosion control blankets, if necessary.  Level or nearly-level surfaces will be 

mulched with straw.  The mulch will be crimped into the soil surface if soil conditions, slope 

steepness, and coarse woody debris do not impede the use of a straw crimper.  Mulch will be certified 

noxious weed-free. 
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3.0 RECLAMATION OF DRILL SITES/ROADS 

Extensive reclamation related to previous drilling has already been completed and is ongoing at the 

mine site.  Exploration drilling roads constructed by Crown and, more extensively by BMG, were 

reclaimed by BMG (now Newmont Mining) in 2002 and 2003.  Revegetation is currently being 

monitored. 

Reclamation of the Buckhorn drill sites and access roads will be performed incrementally.  A small 

amount of road area to be needed for access to ongoing monitoring and/or mining activities will not 

be reclaimed until those activities are completed.  However, adequate drainage patterns and erosion 

control berms and water bars will be retained on these unreclaimed areas so as to avoid formation of 

erosion rills or gullies. 

3.1 Slash Clearing and Topsoil Stripping and Salvaging 

Should future exploration be required the activities would be permitted as were previous programs.  

Crown will use as many open areas as possible in order to minimize the disturbance to mature trees. 

Any slash will be isolated, piled, and left in place for establishment of microenvironments for rodents 

and small mammals.  Where practical topsoil (growth medium) will be stripped from areas of the 

roads and drill pads and stored in small stockpiles adjacent to each pad site or as sidecast along 

roadways.  In areas where topsoil is to remain in storage for a period exceeding six months, the 

stockpiles will be seeded with the temporary seed mixture. 

3.2 Drill Pads and Road Reclamation 

Recontouring of drill pads to approximately pre-disturbance contours will be done to the extent 

possible at all Buckhorn sites whether on federal, state or private land.  Many of the sites in flatter 

terrain will not require recontouring but may require topsoil addition.  In areas of moderate slopes, 

recontouring can be accomplished by salvaging sidecast deposited during road construction.  In areas 

of very steep slopes, some additional material will necessarily be imported in order to recontour. 
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Recontouring procedures for drill roads with cuts will be determined by the steepness of slopes, 

height of cuts and size of sidecast.  On gentler slopes, where roads occur in unconsolidated material, a 

bulldozer will be used along contour to reshape cuts by pushing up sidecast material.  In areas of 

moderate slope, a track-mounted excavator with a 16-foot reach will be used along contour to pull up 

sidecast prior to reshaping with the cat.  In areas too steep for sidehill operations of the cat, the 

excavator will place the material and compact it using the bucket.  In all areas on federal land a 

backhoe is proposed for use for recontouring regardless of grade. 

Revegetation will use the seed mix presented in Section 2.6.2.  Seeding will take place in the fall 

immediately following topsoil placement.  The surfaces will be broadcast seeded, planted and 

mulched using the techniques described in Sections 2.6.3 and 2.6.4. 

3.3 Drill Hole Abandonment 

Completed exploration drill holes and monitor wells on private land are and will be abandoned during 

reclamation using the methods specified by WAC 173-160 Minimum Standards for Construction and 

Maintenance of Wells.  Prior to capping, all holes will be filled with a drill hole abandonment fluid 

consisting of a premium-grade bentonite mixed to a minimum of +50 viscosity.  The surface casing 

will be pulled or cut off, and the top 20 feet of the hole will be cemented.  If artesian water is 

encountered in a hole, that hole will be cemented from bottom (T.D.) to top (the collar). 

Drill holes located on federal land will be reclaimed according to procedures in the BLM Solid 

Minerals Reclamation Handbook. 

Accessible drill holes which intersect underground workings during exploration and production will 

be cemented if they promote an inflow of water. 
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4.0 RECLAMATION OF INDIVIDUAL PROJECT COMPONENTS 

The following section discusses the steps to be taken in the closure and revegetation of each project 

facility. 

4.1 Mill Site, Administration Area and Ancillary Facilities Area 

Surface organic soils will be salvaged and stockpiled from the disturbance areas of the plant site prior 

to building pad construction.  Upon decommissioning, stockpiled topsoil will be redistributed on the 

various sites prior to revegetation.  The stockpiles will have been seeded with the approved seed mix 

to provide interim reclamation.  Upon final closure, the plant will be decontaminated by flushing, 

rinsing, or cleaning any components that come in contact with process solutions or chemicals.  All 

processing equipment and chemicals within the buildings will be removed from the site for salvage 

value.  A decision will be made within the last year of operations as to the disposition of the process 

plant building.  It is currently anticipated that the building will be dismantled and removed from the 

site for salvage value.  Surface fuel and oil storage tanks used on-site will be removed. 

The concrete foundations of any buildings which are removed, and the concrete pads used for storage 

tank containment will be broken up and buried in place to a depth of at least two feet in accordance 

with WAC 173-304 Minimum Functional Standards for Solid Waste Handling.  Prior to placing 

topsoil, the surface will be ripped using a dozer-mounted ripper bar to a depth of 12 to 18 inches to 

alleviate compaction and increase infiltration, thus reducing runoff and erosion, providing available 

moisture for plant roots and providing a roughened contact surface for applied topsoil.  Topsoil will 

be placed at a depth of approximately 8 inches.  Topsoil will be re-spread using a bulldozer.  

Following topsoil placement, the surface will be shallow-ripped to a depth of approximately eight 

inches using a chisel plow.  This will create a roughened surface which provides a protected 

microenvironment to aid in vegetation establishment.  The pads of any buildings that are removed 

will be recontoured to be free draining and blend into the surrounding topography.  The surface 

facilities of the sewerage septic system, if present, will be removed.  All excavations will be back 

filled or recontoured to restore free drainage and blend into the surrounding topography.  Any 

disturbed areas that remain following the disposition of the buildings will be covered with salvaged 

soil and revegetated as described in Section 2.6.2. 
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4.2 Underground Workings 

Access to the underground mine will be via an adit.  The adit will be located above the groundwater 

elevation and is a decline into the mine levels.  Upon ultimate closure of the site, the adit will be 

plugged, recontoured, and revegetated.  The cut face of the entrance to the adit will be partially 

backfilled and recontoured.  Plugging the adit will be accomplished to the guidelines specified in the 

BLM Reclamation Handbook.  The mine workings will be closed by installing a permanent bulkhead 

at a point above the groundwater level and allowing the workings to flood.  It is anticipated that no 

discharge will emanate from the adit entrance due to the phreatic level being at a lower elevation than 

the portal opening.  Flooding of the majority of the workings will minimize oxidation of sulfide 

bearing material, prevent acid drainage, and provide additional resistance to potential subsidence.  

Prior to flooding, all equipment, which may have an adverse affect on groundwater quality, and any 

materials which are contaminated with oil or grease will be removed from the mine and placed in the 

tailing disposal facility, land farmed and bioremediated or transported to an appropriate disposal 

facility. 

The backfilling of the entrance to the adit will prevent access to the workings, and will be contoured 

to integrate with the surrounding topography. 

During mining, voids produced will be selectively backfilled following completion of stoping.  The 

use of cemented backfill (glacial gravels) or uncemented backfill (development rock or gravel) will 

be determined based on the requirement for stope stability depending on stope geometry, size, depth 

from surface, and mine sequencing.  Backfilling will be the primary means of preventing subsidence 

of the rock overlying the stopes.  This will serve the dual purpose of preventing surface damage 

caused by subsidence and minimize flow into the workings by preventing fractures caused by 

subsidence. 

The ventilation raise at mine closure will be permanently capped.  The cap will be designed to 

prevent subsidence at the surface even in the event of collapse of the raise walls.  The cap will be 

constructed of reinforced concrete.  The ventilation adit will be reclaimed as described above for the 

main adit. 



 Appendix E 
July 2003 -20- 023-2002 
 

I:\02\2002\0400\0402\0232002.0402.07973.DOC Golder Associates 

4.3 Tailings Disposal Facility 

The TDF has been designed with a geomembrane composite liner system for permanent disposal of 

the detoxified mill tailings.  The TDF is designed to contain approximately four million tons.  The 

design provides for embankment downstream slopes of 2.0(H):1(V).  The TDF crest width has been 

designed at 18 feet.  The TDF and mill site location in Dry Gulch contains no effective upgradient 

surface water catchment which minimizes the potential for upgradient runoff.  The highly permeable 

nature of the glacial gravels underlying the site further minimizes the potential for upgradient surface 

water flow.  A catchment is designed to divert surface flow from the face of the embankment to an 

infiltration pond downgradient of the TDF.  The preliminary design provides for a maximum 

embankment height of approximately 145 feet.  The tailings placement will be managed by multiple 

discharge points around the impoundment to control the topography and open water pond location.  

Active management of the tailings deposition will allow the operators to create a final tailings surface 

configuration to facilitate reclamation and surface water flow towards a reclamation spillway without 

significant grading or structural fill. 

The reclamation of the tailings disposal facility will include six elements, in the approximate order 

listed below: 

• Continued circulation of overdrain fluids to enhance evaporation of pond fluid 

• Reclamation of the embankments 

• Tailings deposition during the last stages of operation will be managed to provide 
surface drainage towards a reclamation spillway, with minimal recontouring 

• Coarse material layer placement  

• Soil placement 

• Revegetation of the disposal area surface 

• Construction of the reclamation spillway  

After reclamation, the overdrain located immediately beneath the deposited tailings on top of the liner 

system will continue to collect tailings solution as the tailings consolidate.  The solution will be 
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conveyed to the reclaim pond for evaporation, passive treatment, or removal for offsite treatment.  

The overdrain flow will continue for a number of years after reclamation at a very low flow rate, 

requiring maintenance activities.    

4.3.1 Tailings Embankment 

The tailings embankment will be reclaimed upon completion of the final raise or, alternatively, upon 

completion of facility operation.  Soil will be redistributed, fertilized (if necessary), and the area 

seeded and mulched as discussed in Sections 3.9, 3.10, and 3.12, respectively.  The embankments will 

be reclaimed at the constructed outslopes of 2H:1V.  Some regrading of the embankments will be 

performed during reclamation to eliminate excess embankment height and to smooth the crest and 

corners of the embankments, so that they blend with the surrounding topography.  The tailings 

embankment will be reclaimed in accordance with the Dam Safety Permit requirements. 

At the conclusion of tailings deposition, the embankment inside slopes will have synthetic liner 

exposed.  Reclamation of these slopes will include excavation of a shallow trench on the tailings 

surface at the toe of the slope, folding the synthetic liner to the bottom of the trench and covering it 

with the excavated tailings, to a depth of approximately 3 ft. 

The portions of the embankments above the tailings surface will be graded down to the level of the 

tailings surface following reclamation. 

4.3.2 Tailings Disposal Facility Surface 

During the last year of tailings placement, the depositional sequence will be modified by depositing 

tailings through selected lines and spigots in areas necessary to achieve the final tailings surface 

configuration.  The reclaimed surface will be gently sloped to promote overall drainage to a 

reclamation spillway.  Only minor grading of the tailings is expected to be required after cessation of 

tailings placement.  The reclaimed surface will gently slope toward the spillway.  The surface will be 

non-erosive at this gentle slope. 

The volume of tailings water in the system will be reduced to the minimum possible during the last 

phase of operations.  Water will be reduced by limiting the addition of make-up water and, if 



 Appendix E 
July 2003 -22- 023-2002 
 

I:\02\2002\0400\0402\0232002.0402.07973.DOC Golder Associates 

necessary, spray evaporation of ponded water within the tailings area.  By reducing the system water, 

the free water pool area can be minimized and immediate access to a large portion of the disposal area 

will be possible at closure.   

As the remaining areas of the tailings consolidate, equipment will have access to the facility for 

placement of coarse material and soil.  The amount of time required to allow access to the pond area 

by reclamation equipment will depend on the season and climatic conditions at the completion of 

operations.  However, by using the thin-layer deposition method for tailings disposal and the use of 

an overdrain, the tailings are expected to dewater quickly and allow reclamation of the surface to be 

completed within 1 year of the cessation of deposition.  

A “store and release” type reclamation cover is planned to minimize infiltration and promote 

vegetation.  The specific cover details will be developed based on infiltration modeling but it is 

anticipated that the cover would consist of a monolithic layer of soil ranging from 18 to 36 inches in 

thickness.  The cover will contain moisture retaining soil that during the wet times of the year will 

hold the moisture for evapotranspiration thus preventing deep infiltration of precipitation into the 

tailings.  Analysis will be performed during the design phase to determine whether a capillary break 

will be required to prevent wicking of tailing moisture up into the soil cover.  The reclamation cover 

area will be fertilized (if necessary), and the area seeded and mulched.  Riparian vegetation will be 

planted in the small detention pond area anticipated to be adjacent to the spillway.   

Following reclamation of the tailings surface there will be no long-term retention or ponding of runoff 

from precipitation events.  The surface grade will further minimize the infiltration of precipitation and 

runoff will occur during precipitation events. 

4.3.3 Reclamation Spillway 

During reclamation, a permanent spillway channel will be constructed through the embankment or 

within the adjacent native soils to allow stormwater flow from the reclaimed surface.  Erosion 

protection will be employed to convey the design storm event.  The details of the reclamation 

spillway will be included in the Dam Safety Permit Application. 
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4.3.4 Tailings Slurry Pipeline 

The tailings slurry pipeline will be salvaged (decommissioned and removed from the site) at facility 

closure.  Following the removal of the pipeline, the liner will be removed and the ditch filled in with 

sidecast material.  The area will be covered with topsoil sidecast at construction and revegetated. 

4.3.5 Tailings Recovery Solution Transfer Channel 

Reclamation of the tailings recovery solution transfer channel and return piping system will begin 

after the cessation of ore processing.  The pipelines will be removed from the site for sale or reuse.  

The liner will be removed from the site and recycled or disposed.  Soil will be replaced and the 

channel area will be revegetated in the same manner as the diversion ditches. 

4.3.6 Reclaim Pond 

The Reclaim Pond (RP) is designed to collect waters from the overdrain system and the leak detection 

and collection systems of the TDF.   

The RP will collect flows from the overdrain and, if a leak occurs from the leak detection and 

collection systems, during operations.  Monitoring of the quality and quantity of these flows will 

occur throughout operations.  If monitoring indicates unacceptable water quality in the underdrain, 

this water will also be routed to the RP.  Details of the monitoring plan will be included in the 

application for a State Waste Discharge permit, which will be submitted to the Washington 

Department of Ecology (WDOE).  During tailings reclamation activities, these flows will be 

recirculated and evaporated, through spraying if necessary, within the TDF. 

As the tailings consolidate and drain, flows to the RP will gradually diminish.  Flow from the tailings 

at closure and post-closure of the facility will be estimated as part of the tailings design and closure 

plan.  Flows from the drain layer will also be monitored for quantity and quality.  Crown will evaluate 

and implement appropriate management options to ensure that flow meets all applicable water quality 

standards.  These options may include passive treatment, evaporation, or offsite water treatment. 
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Any solids deposited within the RP will be sampled and analyzed for toxicity using U.S. EPA 

Method 1312 (USEPA 1995).  If the solids indicate potentially toxic characteristics, they will be 

removed with the liner for disposal in an appropriate facility.  If the solids do not indicate toxic 

characteristics, they will be left in place with the liner and buried.  Native embankment material will 

be pushed in to fill the pond to approximate the surrounding topography.  Native embankment 

material will be redistributed, fertilized (if necessary), and the area seeded and mulched.  If a passive 

treatment system is constructed, then soil handling and revegetation techniques will be revised in 

accordance with treatment requirements. 

4.4 Sediment Control Structures 

At closure, the sediment pond embankments will be removed by grading into the pond area.  The 

grading will be accomplished in a manner that restores the original drainage patterns.  The 

disturbance associated with the sediment ponds will be revegetated as described in Section 2.6.2 and 

will comply with the storm water pollution prevention and erosion control plan. 

4.5 Fresh Water Pond 

At closure, the fresh water pond will be recontoured by grading into the pond area  The disturbance 

associated with the fresh water pond will be covered with topsoil and revegetated as described in 

Section 2.6.2 and will comply with the storm water pollution prevention and erosion control plan. 

4.6 Roads 

As soon as practical after new road construction or road upgrading, cut-and-fill slopes will be 

reclaimed on an interim basis as described in Section 2.6.2. 

Crown will work with the USFS to determine which roads on USFS land should be left open after 

reclamation.  Roads which will be removed will be ripped to a depth of 12 to 18 inches to reduce 

compaction.  If necessary, heavily compacted portions of roads will be ripped twice.  Minor regrading 

will be conducted to achieve approximate pre-mining contours.  Soil will be redistributed, fertilized 

(if necessary), and the area seeded and mulched as discussed in Sections 2.6.2 and 2.6.3. 
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Roads with significant cut or fill will be ripped and the road bed material will be recontoured to blend 

with the surrounding areas.  This will be accomplished by a dozer on slopes flatter than 2.5H:1V or a 

hydraulic excavator, gradall, or backhoe on steeper sideslopes.  Reclaimed road surfaces will be 

stabilized using erosion control BMP’s, such as diversion channels, terraces and/or water bars as 

necessary.  Soil will be redistributed, fertilized, if necessary, and the area seeded and mulched as 

discussed in Sections 2.6.2 and 2.6.3.  Reclaimed roads which could experience continued use after 

reclamation will be blocked with earth or rock berms to eliminate vehicular access. 

4.7 Power Lines and Fencing 

At the completion of mining activities, any power poles and lines on the mine site or the mill/TDF 

site will be removed.  Power lines providing electricity to the sites will be reclaimed according to the 

instructions of the PUD.  All surface disturbances related to these removal activities will be regraded 

and seeded and/or planted with the appropriate mixture, depending on the location.  Compacted areas 

resulting from pole removal will be ripped and revegetated. 

Fencing at the mine and mill sites will be removed when reclamation is complete and revegetation is 

established.   



 Appendix E 
July 2003 -26- 023-2002 
 

I:\02\2002\0400\0402\0232002.0402.07973.DOC Golder Associates 

5.0 POST CLOSURE MONITORING PLAN 

Reclamation performance monitoring will begin either during operations or during the first growing 

season after reclamation operations have been completed for a reclaimed segment.  Monitoring will 

continue until successful reclamation is achieved on all areas directly disturbed by mining operations 

and reclaimed.  Monitoring at closure and through reclamation will focus on water quality protection, 

noxious weed control, erosion control, slope stability, and revegetation. 

During the period of monitoring Crown will submit an annual report to the USFS, WDOE, and 

WDNR for the preceding calendar year.  The annual report will contain descriptions of the 

reclamation activities completed during the previous year.  The annual report will also include a 

summary of areas reclaimed and any corrective actions completed and/or proposed. 

5.1 Subsidence 

During mining, the stopewalls and the surface will be monitored for signs of subsidence.  The voids 

produced during mining will be selectively backfilled after stoping is completed.  Backfilling will 

prevent surface disturbance by minimizing subsidence of the rock immediately overlying the stopes.  

The results of monitoring will be used to determine the placement of backfill during operation. 

5.2 Water Quality Monitoring 

A Project Monitoring Plan will be developed to describe the operational monitoring of surface water, 

groundwater, and spring and seep monitoring during operations.  The Plan will incorporate and 

synthesize monitoring requirements of all permits.  Following closure and reclamation, some of the 

monitoring points and parameters to be analyzed may be revised or dropped based on the results of 

operational monitoring.  Post closure monitoring programs will be developed in cooperation with the 

agencies prior to closure. 

5.3 Geochemical Monitoring 

The geochemical behavior of the rock to be mined and processed for the Buckhorn Mountain Project 

has been extensively characterized by BMG (Adrian Smith Consulting Inc. 1992; Kea Pacific 1993a, 
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1993b, 1993c; BMG 1993; BMG in association with Geochimica and Golder 1996; 

TerraMatrix 1995; and Geochimica 1996) and in the Crown Jewel FEIS (USFS and DOE 1997).   

Humidity Cell Testing (HCT) results confirmed that only small portion of the waste rock materials 

will generate acid drainage.  HCT results for the ore and tailings indicated that these materials are not 

acid generating.  Consequently the potential for acid generation within the temporary development 

rock stockpiles is remote.  Concurrent reclamation of the areas covered by these stockpiles will occur 

after all of the development rock backfill has been placed underground. 

Backfilling which occurs during mining will provide assurance that the underground workings will not 

produce acid drainage.  The neutralizing character of the wall rocks, the neutralizing backfilled 

development rock, the neutral glacial gravels and, particularly, the added cement, will ensure that a 

neutralizing environment will exist in the previous underground workings.  To evaluate the effectiveness 

of these mitigative measures, water quality samples will be taken quarterly for a period of at least three 

years or as directed by the DOE.  The samples will be tested at an approved laboratory for parameters 

established in the Washington State Waste Discharge Permit. 

5.4 Noxious Weed Control Monitoring 

Reclaimed areas will be monitored for the occurrence of noxious weeds.  If noxious weeds are 

identified in revegetated areas Crown will implement weed control measures as discussed in 

Section 7.0. 

5.5 Erosion Control Monitoring 

Soil stability will be estimated for all reclaimed areas using the qualitative descriptors in the 1973 

Determination of Erosion Condition Class Form 7310-12 (U.S. Department of the Interior).  A 

qualified technician will observe each reclaimed area and assign one to the listed qualitative 

descriptors.  The designations will be completed twice annually for erosion control purposes, once in 

the spring and once in the fall; and at year three for performance monitoring purposes.  The 

monitoring results will be used to aid in determining the cause of any failures which are encountered 

and to locate problem areas before erosion becomes widespread enough to affect water quality.  Areas 
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which have temporary erosion control BMPs, such as silt fencing and straw bales, will be monitored 

as described above.  These BMPs will be removed when no longer essential for erosion control. 

5.6 Revegetation Monitoring Plan 

It is recommended that inspections be performed annually for three years during the peak of the 

growing season or until a satisfactory vegetative community has been established.  Crown will 

monitor both the private land and USFS land and re-seed any areas where revegetation is not 

successful. 
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6.0 PUBLIC SAFETY 

Various activities prior to and during the mine life and during closures will be performed to protect 

public safety.  Safety measures to be used during mining operations are described in the POO. 

Closure of the underground working will be accomplished by backfilling during operations and 

plugging the portal at closure.  The voids produced during mining will be selectively backfilled after 

stoping is completed.  Backfilling will prevent surface disturbance by minimizing subsidence of the 

rock immediately overlying the stopes and will provide stability in the workings during operation. 

The ventilation shaft and portal will be closed by constructing blockages at the entrances and 

covering by backfilling to return the surfaces to approximate pre-mining contours. 
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7.0 NOXIOUS WEED CONTROL PLAN 

Reclamation activities will take place as soon as possible after disturbance using a seed mixture that 

will include species that establish quickly.  This will help prevent the establishment of noxious weed 

species.  Commercially available certified noxious weed free species will be used in reclamation as 

much as possible.  Minimizing the use of fertilization will also prevent the establishment of noxious 

weed species which prefer high nitrogen levels in soils.  To this end, natural minimization of weeds 

will be attempted and exercised.  However, in the event natural means are inadequate the noxious 

weed control plan will be initiated. 

The noxious weed control plan will include the application of appropriate herbicides.  Use of 

herbicides on federal land will be approved by the USFS.  Herbicide technology for the control of 

weeds has developed rapidly in recent years, and is the most widely used means of removing noxious 

weeds from naturally-occurring plant communities.  The use of herbicides has many advantages over 

other control methods such as biological, mechanical, and fire.  These advantages include: 

• Less expensive than most mechanical methods; 

• Can be used on steep or rocky slopes where mechanical methods are not 
possible; 

• Provides a selective means of killing certain weed species, such as root sprouters 
that cannot be efficiently controlled by other methods; 

• Maintains grass and litter cover and does not expose soil to erosion; 

• Provides rapid control; and, 

• Is safer than fire. 

The plant species proposed for revegetating all facilities include mixtures of grasses and forbs which 

will be developed in cooperation with the agencies or as described in Section 2.6.2.  The herbicides 

which are proposed for controlling all noxious weeds that may invade revegetated areas are 2, 4-D, 

and Tordon.  These herbicides, when properly applied, will not damage grasses, but will affect 

broadleaf plants such as forbs and shrubs.  Annual weed inspections and treatments will keep 

establishment of these species to a minimum and provide adequate control.  Crown will consult with 
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the Okanogan County Weed Board and the USFS (for Federal land) to determine the most appropriate 

herbicide. 

Additional noxious weed control measures include: 

• Perform concurrent and interim reclamation where possible. 

• If available, use certified noxious-weed-free seeds. 

• Establish perennial vegetation cover using seeding mixtures which include 
adapted native species. 

• Straw and mulch used during mining activities for erosion control, sediment 
treatment, etc. will be certified noxious-weed free. 

• Herbicide application will be conducted at a time of year that results in the most 
efficient use of herbicides and/or labor. 

• All previously used equipment will be washed prior to arriving on site. 
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